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The L-lysine productivity of an L-lysine-producing corynebactenum is enhanced by amplifying a novel gene 
• ,gte a cc^neoaoerium and participating in L-glutamic acid production, while the ^glutamic acid productivity 
-futamic acid-producing corynebacterium is enhanced by suppressing the function of the above gene. 
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• : p D T R 6 *A«U #W£tt*flaSini 
■ : p S A C 4 3|A*fc. *®«tt*0*3!lD 

0 2<i. |StWffitt»©»a*aS^.T*linUfc*ift^*5lt*. ATCC 1 3 8 6 
9/pHSGX-KAE (^*!»ldi8.R»t»»««) s ATCC13 8 
69/pDTR6 (d_LiR»e^««*») > MATCC 1 3 8 6 9/p S A 
C4 (n>hD-/l/) <D£W£^L/ct><DT&£o 

O : p S A C 4 m AW 

A : pHSGX-KAEiAt 

▲ : pDTR6§A^ 

031*. OOjt/ g/LX(i3// g/L^frftJfcKfcttSA J 1 1 

0 6 0/pDTR6WAJ 1 1 0 6 0/p S AC 4©4WM^to A J 1 
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1 0 6 0/pDTR6 (d_L^R**?i8«80 ©ftf>^iWlfc: 

O: pDTR6iA^ h'tf >3 0 0 // g / I 

□ :pSAC4*A*. t'tf>3 0 0 //g/l 

• : pDTR6*»A«U If*^ > 3 g/ 1 

|:pSAC4?A^ f3f-f->3^g/] 

>7^h77-y>^A ATCC13869 

7UbV<^>j?A - ATCC13869£T-Y*£ 
i(Bacto-trypton (Difco) 1 Bacto — yeast 

extract (Difco)O. 5%. NaClO. 5% (pH7. 2)) 
10 0ml KSMIU ffl*3 1. CCD^# 
^£3, OOOr. p. ra.T'15 #F4. &<£*»ttftS UffiiglMtt 0 . 5 g 
^bll, =»©5Er» (Biochem. Biophys. Acta., 72. 619 (1963)) ir 
^DNA*#/;o tfCt^tN dCD&fettDNA 6 0 jtz g RtfttlKW* Sau3A K 
3 a - >; h ^ 1 0 mM h 'J X - ^M ( 5 0 mM NaCl, lOmM M 
gSO.MlmM (pH 7. 4) ) JC*©fcO«-e- 

U 2&Jg3 7tT'3 O^HfiJSS-tffc. RjK*T«*«*KJ: 0 . 7x7-;^ 
fflffiSU JL^y-^®^SLTSau3AI TMffcSftfcy UfcT'<*-f U »>A • 5 
^h^ r ->>^A ATCC 1 3 8 6 9©jfcft*DNAi)t 5 0^g *»^o 
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7^h77-y>^A ATCC1386 9<Pitfc^5>f>^ -<DWM 

^^7X; K^^-DNA (p SAC 4) 2 0 jz g ACflMMHRBamE I 2 0 
Oi--y h£5 OmM h »JX-M« (lOOmM N a C 1 Rtf 1 OmM 
W»-7^*'>->A#W (PH7. 4) ) Kfi-S-U &ffi3 7^2^^$^ 

~tZ>tz&>^ Molecular Cloning 2nd editon (J. Sambrook, E. F. Fritsch and T.Man 
iatis, Cold Spring Harbor Laboratory Press, pi. 56 (1989)) ©^T&T 
y L VTJUTJl'rt i )*?s7T?—'*f (Bacterial Alkaline Phosphatase) WSMIZJ: 
*K DNABFX-©K«;>«fls*fTi^ «ttir«k 5 7 x J -yWUHJjtoB U 

CCDBamHI T^ffcSftrtip SAC4^1//g, *K6^J 1 T»fe>nfeSau3A I "Cffi 
<fc$tlfc^l/hV<^-r»; «>A - 5^h^T-^>^A ATCC 1 3 8 6 90^ 
feOTNAIflt^l //g> 2^->y HOT 4DNAU if—lz (^igig <«0 SSI) 

6 GmMMv^^^A, lOraMmxi/^F-MCflOmM AT 
P***r-T*6 6mM h 'JX-MIi (pH7. 5) KflSflO U SKI 6^ 
-C16B*raKJEU D N A ^l^$^/; 0 l »Cl ^iD N AM tx flKfetZJ;*) 
X'>x'Jt7-3iJ DH5*»BC*U :tl^l7O//g/m]0^D7A 



a j i i oeooM g fe 
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(#« 3 F2 - 20779 i izm^ nmm&Miztt-rz&s&t^ 

#b/;^AJ 1 1 0 6 0^i:#Al/:o ^Hfelfett:*^l/3-x^»D^L 
iMLLKS&SU 3 1. 5^T#«#**fr^:t^ ft20 ( 000<BO»K<S»#*Hl 
mmttCo ftfCCn^©^K4E«#*»MS§tt«)3 Omg/1 ^^^1/- h 

^WL^»«*^*n*'n*a»i^DNA4»tBU. i^dna»taj i 1 

C ITl ^:1MD N A * p D T R 6 I, ZtlbVZfv 7.1 K 

^AU/;A J 1 1 0 6 011^ 3 g / L<OiPMfgtt3W*i8Sin U^R*#ifeT© 

^wia**<wwj$nTi^ (Hi) • 
jLiar»t>nfeaife^.DNA**wrsA j 1 1 o 6 o/pDTR6^b« 

K«RSU x->x»J fcT • JM1 0 9K*ALfc 0 

ntxv/x'J tT-^'J JM109/pDTR6^h 1 J7 p h>l%, 
X0. SStf&tfNaClO. 5 96^£tt£i£lti22 0 m 1 \ZU&Z 7<CT2 4 B$fg| 
SU*£#U »^n^#ft«2 0m I £±f2£l^l;Mj£<9^*fel 1 KSMU £iK 
3 7 < CT ? 3^^b/cCDt > . 0. 2 g©^D7A7x- 3— yU**UDU MlC 
(^-SST2 0^t^m\ #««*»^o #ClvC\ C©**»*3,000r.p. 
eTI 0»Ka«IltiSiSIM2 :^20ml®25%y 3 i o 

t^-TS3 5 OmMh'jX-^SCfi (pH8. 0) 3EK 
c'tliry < 10mg, 0. 25M EDTA§«(pH8. 

0) 8m 1 &V2 0% K-r^l/SKRt* V 'J^^«8m 1 *«.*«inU 
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3 m 1 %mim U 4 «CT 1 6 BURSAS UJt&, 15. OOOr. p. m. T 3 0 frffl&'b 
Z<Dttm®*m&&&mmi,tz^ ImM EDTA^tniOmMhUX 

-atii«(pH7. 5) 6mii:S»u $bt::txi:M^->^A6 g& 
t/xf ^^Ayo7-f K (19mg/ml) 0. 2 m 1 &ffitin U 39. OOOr. p. m. 

ImM EDTAWtW OmM h U X-S»»«* (pH7. 5) KfcfUT 
««r*m^«rfc$tlfcJa»^DNA pDTR6*ft5 0 0^g*#fc, ttfc. 
x->iiJt7oiJ JM1 0 9/pDTR6C(i, 7*5 -f<- h^-»<-A J 
1 2 9 6 7W4$nT^^o Mtttl 9 9 4 ^ 2 £ 2 2 B IC9MOtt«X«a 
«R^*X^X»tt*W5eWfrai£**F ERM P-14168i LT^f££ 
ft, 1 9 9 5^2^9 Sd^^x h^Jir^< BM*Kir**$ft. £f£# 
fFERM BP-499 4^-^$ftTC^ 0 

^jffll 6 d t s Raffi^lftS D NAOJafflEat^gffi 

mmrn 5 ftfc&ft*. dna^i ^ts*E?ij©fts**T ^ /c e i^^jo 

j^^te, Taq DyeDeoxy Terminator Cycle Sequencing Kit (TZf^^f Y'*4 3r>r 
CD -5 ^359S g © A ^ £ 1987H @ CD G £ TOSHMBWr * Z <D itfz;^CD± 
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1987#i<Z>tSM2*JK J: *) zi- K3tt*g6»*DT S RI6il/: 0 
iC^cf-^^-XliEMBLMSWI S S-PR0TT£>£ o foil, @£ 

mttfttK ti. p D T R 6 £Xba i &tfKen I TStt L dJLs.Rfflfe^^^KffM* 
«fc»U C ©itfc^flfJf^Xba I REflCpn I TM L/c 7"^ X = KpHSG3 9 
8 (£gjft (80 £D «h T 4 D N A U if—^f (£fgj£ («0 jR) *ffil^Tfe^$ 
■It. ^7X; KpHSGX-K^fUCo A_L_s_Rit^^jr(iI2JlISlS^IS 
f 1©7 6 6fiil 3 6 6#@©2®^irEco52ITffl<b$nS^*<#^E-rSo 

pHSGX-K*Eco52IT^ffiYbLfc^aB^$^ Eco52 I #rH~ 
©6 0 0Sl^^X*Ufc dJJ.RI^^7X ; KpHSGX-KAE 
*f&SELfco ftt*)^ p H S GX-KAElOiLLRlWimfl!^*^ 

^C, pHSGX-KAE^nU f U AlilTS^ Wt&Ct 5 
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X= KpHMl 519 (K. Miwa etal., Agric. Biol. Chem. , 48. 2901-2903 

(1984)) m%z<o&mmt&* mnw- 5-007491 *phsgx-k 

AEJitlrtlrtf— o^-r^Kenl^JflffaWr^AU/Co ^ttWKii, pHMl 5 1 
9 *«!JR»*BamH I StfKpo I TifrftU *^^^fe^>t^# » 

^tl/cKfit^Sflit (#0 iSIBlunting kit*ffl^¥^*«^bUfc»^ Kpn I U 
- (SKS 080 8D ^^TpHSGX-KAEcDJ^I^ttK^fAU pKC 
X-KAE*m»Lfc B MiltpHSG 3 9 9*flH^ *OSal_I«tt 

KPWKCSall U >*- (£rSi£ (*) SI) M^pHMl 5 1 9 <D«SlBjK«fli 
AU:pSAC4 fcfEHLfco pKCX-KAEip S AC4 ££_tIE,<Z>m^* 

OJ^' h?T-S ATC C 1 3 8 6 9 Kl^A U #®®tt*UK#"r 

*»tt***n-e*lP-^fco 2TSfcUTM\ M-CM2G«#**»:#Ut*-> 

if-u>v;i/h"*>*y/<^-r- h£o~ i Omg/a i j^snb-en-eno^ 

tE^^T^^Ci^^n/: (02) o 

A J 1 1 0 6 0/pDTR6*M^Tt*tf->HliJRfti:J:5L-W ^ > 

* tM - C M 2 G y I/- - h if ttli: t«* A J 1 1 0 6 0/pDTR6ft 

d>m#is ^3-7 80g> KH 2 P04 lg,MgS04-7HiO 0. 4 g. 
(NHO 2SO4 30g>FeSO4-7H 2 O 0. Olg. MnS04-7H 2 
0 0. 0U^*IlD*»IW(15mK W7;»M« 2 0 0 W 
^> 60/zg. ^D7A7x-3-;l/ 4mgWCaC03 5 0 g **Wc 1 
Lti:tt** (KOH*Il>TpH7. 0Ki(S£*VCl*S) i:ftlU3 1. 
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3 1. 5^(1X^2 0^PJ*«Ufco 

A J 1 1 0 6 0 / p D T R 6^^ t'tf W&ZtlZ 
Wft&%tzi)<D\i*3-><Dm>fZ&*m&Ltz (03) D □>hP-;I/(hLtAJ 

1106 o y p s ac 4^±mtmm^LxmmLfz 0 

A J 1 1 0 6 0/pDTR6^(i> fef&fStlZWfo&fr^ > h a-MZit^<X 
Ji#UT^^)> IM^/:!)©t*tf>0^tI^A J 1 1 0 6 0/pSAC4 

^h7 7 ->>^A AJ 12435 (FE RM BP-2 2 9 4) CpDTR 
6 «k *) mX U HTi:: ^ftfeT^# LL-'J^ >4&J5S$-e- 

4mg/L©^D7A7x-3-;l/^tt;M-CM2Gyu- h*%jrT#« 
l/T#fci#*. ^Uzi-X 100g, KH2PO4 1 g. Mg SO* 0. 4 g, 
(NH 4 ) 2 S04 3 0 g, FeS0 4 7H 2 0 0. 0 1 g>MnSO 4 7HsO 

6. 0 1 g. ±mu7k&m%Li 5m 1 . v-rri >mm& 2 0 0 v g . 

y 3 0 0 us> ^D7^7x-3-^ 4mgS^CaC03 5 0 g £fcfc7j< 1 
, Ci:t4 0l*ll*«Lfc o pDTR60tt^5i:pSAC4^«i:lt 
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365 






L—Vi?> (2 / 1 ) 


A J 1 2 4 3 5/p SAC 4 


1 5 


A J 1 2 4 3 5/pDTR6 


2 5 



a j i i o 6 o^(*t^f">f^fflW*J^KT*§l^®^lPJ^^An-rac<t^ 

0 6 0/p SAC4WA J 1 1 0 6 0/pDTR6Ml^T#I»W 

7A7x-3-;^tiM-CM2G/l/- r*ifei;:T#*UT»rt:Sf*£s ^ 
80g, KH 2 P 04 lg.MgSO4-7H 2 O0. 4g, (NH 4 ) 2 
SO4 *3 0 g. F e SO4 • 7H 2 0 0. 0 1 g. Mn S O4 • 7 H2O 0. 0 

1 g. *SiD*fl«*l 5m 1 . 1MTS ymkm, 2 0 0 u g. fcf*f-> 3 0 
Ox*g> ^o^A^i^3-;I/ 4mg. 'J ^i/oif- U > 771/ fc^ >^ey /^l/ 
; ^_ k 3 0 g&ZfC aCOs 5 0 g *#BtK 1 1 ^iZ^ts^M (KOHfffll^ 
TpHl28. Olwi@&<*ftTt^£) K*H*T3 1. 5 'CKT 2 0 B*H**Lfco 



WO 95/23224 



PCT/JP95/00269 



- 28 - 



1 



m « 


L-fJls? 1 >BMX* (%) 


•AJ 1 1 0 6 0/pSAC4 


2 9.6 


A J 1 1 0 6 0/pDTR6 


9. 0 



1 i^iiat, A J 1 1 0 6 0/pSAC4^MAJ 1 1 0 6 0/pDTR 



2 







>&wm (96) 


A J 1 1060/pSAC4 


2 


7. 6 


A J 1 1 0 6 0/pDTR6 


1 


2. 8 



/Co zozttt. DTSRie^ &mm&mmmmz±zL-<srju*z>m<D 
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MHf*Sftfc. IWi»ftii> - 7 4 9 l^KSSftSfiMStt^ 

ATCC 1 3 8 6 9KSSU*^Xft£^T*AU #H¥5- 7 4 9 

(iATCCl 3 8 6 9/pKTCX-KAE£5 0 p. g /m 1 <D* W 
M-CM2G^TOT'2 SKXZT6mMmt0&misfr'ik. 5 jk g/m 1 CO 
^D7A7x-3-;l/M5 0 ^ g/m 1 <D*U-( >l^t;M-CM2 G^l 

7''J^-if-«> 3 >j£tr ^O^fe^^AX^Rit^^it^I^^, d_L 

ATCC 1 3 8 6 9#U A J 1 1 0 6 0«t/AEWL-W ^ 

3-X 8 0 g. KH2PO4 lg.MgSO* 0. 4 g, (NH4) 2 S04 30 
g. FeS04 7H2O 0. 0 1 g. Mn SO4 7H 2 0 0. Olg, 
7jcd»ttl 5ml. -<MTl 2 0 0*zg. \£**> 3 0 0 fig. Twee 
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n 80 U ik*f-*/3Jf- U > y^J j-]/^— h (polyoxyethylene sorbita 

n monooleate)) 1 g&tfC a COa 5 0 g *tt* 1 L+infft;** (KOH* 
ffi^TpHtt8. 0fC«K3ftTt>S) K:fcl*T3 1. 5tCT20WMl 



*3 







K (g/ 1 ) 


ATCC13869 


0 




A J 1 1 0 6 0 


0 




AE 


3 4 





»^«Xt/A J 110 6 OKI*. *»+K«fl£-r*il«*©t"*f->©»«K 
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WMomiS : 2855 



le^'JOS^i : GenomicDNA 

^m^ti-r^ : CDS 

ff&ttfi : 359. . 1987 

GATCTTGGAA CTCGACAGTT TTCACCGTCC AGTTTGGAGC GCCTGAGCTT GCAAGCTCCA 60 
GCAAGTCAGC ATTAGTGGAG CCTGTCACTT TTTCGTAAAT GACCTGGCCA AAGTCACCGT 120 
TTTGGAGCAA TTTTTCCTTC AGGAGCTCAA CGTTTAGCGG CTCTCTGGAT CGTGAAATGT 180 
CAACGTTCAT GGAAGCCAAT GTAGTGGGGT CGCGTCGAAA AGCGCGCTTT AAGGGCGACA 240 
CGCCCAAAAA GTTTTACCTT TAAAAACTAC CCGCACGCAG CACGAACCTG TTCAGTGATG 300 
TAAATCACCG CGGAAATATT GTGGACGTTA CCCCCGCCTA CCGCTACGAT TTCAAAAC 358 
ATG ACC ATT TCC TCA CCT TTG ATT GAC GTC GCC AAC CTT CCA GAC ATC 406 
Met Thr lie Ser Ser Pro Leu He Asp Val Ala Asn Leu Pro Asp He 

15 10 15 

AAC ACC ACT GCC GGC AAG ATC GCC GAC CTT AAG GCT CGC CGC GCG GAA 454 
Asn Thr Thr Ala Gly Lys He Ala Asp Leu Lys Ala Arg Arg Ala Glu 

20 25 30 

GCC CAT TTC CCC ATG GGT GAA AAG GCA GTA GAG AAG GTC CAC GCT GCT 502 
Ala His Phe Pro Met Gly Glu Lys Ala Val Glu Lys Val His Ala Ala 

35 40 45 

GGA CGC CTC ACT GCC CGT GAG CGC TTG GAT TAC TTA CTC GAT GAG GGC 550 
Gly Arg Leu Thr Ala Arg Glu Arg Leu Asp Tyr Leu Leu Asp Glu Gly 
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50 55 60 

TCC TTC ATC GAG ACC GAT CAG CTG GCT CGC CAC CGC ACC ACC GCT TTC 598 
Ser Phe lie Glu Thr Asp Gin Leu Ala Arg His Arg Thr Thr Ala Phe 
65 70 75 80 

GGC CTG GGC GCT AAG CGT CCT GCA ACC GAC GGC ATC GTG ACC GGC TGG 646 
Gly Leu Gly Ala Lys Arg Pro Ala Thr Asp Gly lie Val Thr Gly Trp 

85 90 95 

GGC ACC ATT GAT GGA CGC GAA GTC TGC ATC TTC TCG CAG GAC GGC ACC 694 
Gly Thr He Asp Gly Arg Glu Val Cys lie Phe Ser Gin Asp Gly Thr 

100 105 110 

GTA TTC GGT GGC GCG CTT GGT GAG GTG TAC GGC GAA AAG ATG ATC AAG 742 
Val Phe Gly Gly Ala Leu Gly Glu Val Tyr Gly Glu Lys Met He Lys 

115 120 125 

ATC ATG GAG CTG GCA ATC GAC ACC GGC CGC CCA TTG ATC GGT CTT TAC 790 
He Met Glu Leu Ala He Asp Thr Gly Arg Pro Leu lie Gly Leu Tyr 

130 135 140 

GAA GGC GCT GGC GCT CGC ATT CAG GAC GGC GCT GTC TCC CTG GAC TTC 838 
Glu Gly Ala Gly Ala Arg He Gin Asp Gly Ala Val Ser Leu Asp Phe 
145 150 155 160 

ATT TCC CAG ACC TTC TAC CAA AAC ATT CAG GCT TCT GGC GTT ATC CCA 886 
He Ser Gin Thr Phe Tyr Gin Asn He Gin Ala Ser Gly Val He Pro 

165 170 175 

CAG ATC TCC GTC ATC ATG GGC GCA TGT GCA GGT GGC AAC GCT TAC GGC 934 
Gin lie Ser Val He Met Gly Ala Cys Ala Gly Gly Asn Ala Tyr Gly 

180 185 190 

CCA GCC CTG ACC GAC TTC GTG GTC ATG GTG GAC AAG ACC TCC AAG ATG 982 
Pro Ala Leu Thr Asp Phe Val Val Met Val Asp Lys Thr Ser Lys Met 

195 200 205 

TTC GTT ACC GGC CCA GAC GTG ATC AAG ACC GTC ACC GGC GAG GAA ATC 1030 
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Phe Val Thr Gly Pro Asp Val He Lys Thr Val Thr Gly Glu Glu lie 

210 215 220 

ACC CAG GAA GAG CTT GGC GGA GCA ACC ACC CAC ATG GTG ACC GCT GGC 1078 
Thr Gin Glu Glu Leu Gly Gly Ala Thr Thr His Met Val Thr Ala Gly 
225 230 235 240 

AAC TCC CAC TAC ACC GCT GCG ACC GAT GAG GAA GCA CTG GAT TGG GTA 1126 
Asn Ser His Tyr Thr Ala Ala Thr Asp Glu Glu Ala Leu Asp Trp Val 

245 250 255 

CAG GAC CTG GTG TCC TTC CTC CCA TCC AAC AAT CGC TCT TAC ACA CCA 1174 
Gin Asp Leu Val Ser Phe Leu Pro Ser Asn Asn Arg Ser Tyr Thr Pro 

260 '265 270 

CTG GAA GAC TTC GAC GAG GAA GAA GGC GGC GTT GAA GAA AAC ATC ACC 1222 
Leu Glu Asp Phe Asp Glu Glu Glu Gly Gly Val Glu Glu Asn lie Thr 

275 280 285 

GCT GAC GAT CTG AAG CTC GAC GAG ATC ATC CCA GAT TCC GCG ACC GTT 1270 
Ala Asp Asp Leu Lys Leu Asp Glu lie He Pro Asp Ser Ala Thr Val 

290 295 300 

CCT TAC GAC GTC CGC GAT GTC ATC GAA TGC CTC ACC GAC GAT GGC GAA 1318 
Pro Tyr Asp Val Arg Asp Val lie Glu Cys Leu Thr Asp Asp Gly Glu 
305 310 315 320 

TAC CTG GAA ATC CAG GCA GAC CGC GCA GAA AAC GTT GTT ATT GCA TTC 1366 
Tyr Leu Glu He Gin Ala Asp Arg Ala Glu Asn Val Val He Ala Phe 

325 330 335 

GGC CGC ATC GAA GGC CAG TCC GTT GGA TTT GTT GCC AAC CAG CCA ACC 1414 
Gly Arg He Glu Gly Gin Ser Val Gly Phe Val Ala Asn Gin Pro Thr 

340 345 350 

CAG TTC GCT GGC TGC CTG GAC ATC GAC TCC TCT GAG AAG GCA GCT CGC 1462 
Gin Phe Ala Gly Cys Leu Asp He Asp Ser Ser Glu Lys Ala Ala Arg 
355 360 365 
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TTC GTC CGC 
Phe Val Arg 

370 
GAC GTC CCC 
Asp Val Pro 
385 

CTG CGT CGT 
Leu Arg Arg 

CCA AAG ATT 
'**Pro Lys lie 

GTG ATG GGT 
Val Met Gly 
435 

ACC GCA CAG 
Thr Ala Gin 

450 
TAC CGC AAG 
Tyr Arg Lys 
465 

GCT CTG GCT 
Ala Leu Ala 

CCG TAC CAC 
Pro Tyr His 

AGC GAA ACC 
Ser Glu Thr 



ACC TGC GAC 
Thr Cys Asp 

GGC TTC CTT 
Gly Phe Leu 
390 

GGC GCA AAG 
Gly Ala Lys 

405 
ACC GTC ACC 
Thr Val Thr 
420 

TCC AAG GGC 
Ser Lys Gly 

ATC GCC GTC 
He Ala Val 

GAG CTC ATG 
Glu Leu Met 
470 

AAG TCC TTC 
Lys Ser Phe 

485 
GCT GCA GAA 
Ala Ala Glu 
500 

CGC GGA CAG 
Arg Gly Gin 



GCG TTT AAC 
Ala Phe Asn 
375 

CCA GGC GCA 
Pro Gly Ala 

CTG CTC TAC 
Leu Leu Tyr 

ATG CGT AAG 
Met Arg Lys 
425 

TTG GGC TCT 
Leu Gly Ser 

440 
ATG GGC GCT 
Met Gly Ala 
455 

GCA GCT GAT 
Ala Ala Asp 

GAG CGC GAG 
Glu Arg Glu 

CGT GGC CTG 
Arg Gly Leu 
505 

ATT TCC CGC 
lie Ser Arg 



ATC CCA 
He Pro 

GGC CAG 
Gly Gin 
395 
GCA TAC 
Ala Tyr 
410 

GCT TAC 
Ala Tyr 

GAC ATC 
Asp He 

GCT GGC 
Ala Gly 

GCC AAG 
Ala Lys 
475 
TAC GAA 
Tyr Glu 
490 

ATC GAC 
lie Asp 



ATC GTC 
He Val 
380 

GAG TAT 
Glu Tyr 

GGC GAA 
Gly Glu 

GGC GGA 
Gly Gly 

AAC CTT 
Asn Leu 
445 
GCA GTC 
Ala Val 
460 

GGC CTC 
Gly Leu 

GAC CAC 
Asp His 

GGC GTG 
Ala Val 



AAC CTT CGC CTG 
Asn Leu Arg Leu 



ATG CTT GTC 
Met Leu Val 

GGT GGC ATC 
Gly Gly He 
400 

GCA ACC GTT 
Ala Thr Val 

415 
GCG TAC TGC 
Ala Tyr Cys 
430 

GCA TGG CCA 
Ala Trp Pro 

GGA TTC ATC 
Gly Phe lie 

GAT ACC GTA 
Asp Thr Val 
480 

ATG CTC AAC 
Met Leu Asn 

495 
ATC CTG CCA 
He Leu Pro 
510 

CTC AAG CAC 
Leu Lys His 



1510 



1558 



1606 



1654 



1702 



1750 



1798 



1846 



1894 



1942 
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515 520 525 

AAG AAC GTC ACT CGC CCT GCT CGC AAG CAC GGC AAC ATG CCA CTG 
Lys Asn Val Thr Arg Pro Ala Arg Lys His Gly Asn Met Pro Leu 

530 535 540 

TAAATCGGCG AATCCATAAA GGTTCAAAAG AATTCAATAA GGATTCGATA AGGGTTCGAT 
AAGGGTTCGA TAAGGGCCGA CTTAAATGAT TGGATGTAAA GAAATACCAA TGAAAATTGG 
CAACTCTTTA CACCCAATCT TTAAGACATG GGGGGTGGCG CTGGGCTAAT ATAACCGGTT 
AGCGAAACGA TTAGTCCCTT GTTAGGGGGA TTAACCCTCG AAGTGGGTCG TATTTTGGCG 
TTTGTATGTT CACACAAGAA CCCTGCACAA CGCCTTCAAA GTACGTCGAC CACGACCAAG 
CGCATTATTC ACTCTCACCC TTCAGGATTT AGACTAAGAA ACCATGACTG CAGCACAGAC 
CAAACCTGAC CTCACCACCA CGGCTGGAAA GCTGTCCGAT CTTCGCTCCC GTCTTGCAGA 
AGCTCAAGCT CCAATGGGCG AAGCAACTGT AGAAAAAGTG CACGCTGCTG GCAGGAAGAC 
TGCCCGCGAA CGTATCGAGT ATTTGCTCGA TGAGGGCTCT TTCGTAGAGA TCGATGCTCT 
TGCTCGTCAC CGTTCCAAGA ACTTCGGCCT GGATGCCAAG CGTCCAGCTA CTGACGGTGT 
TGTGACTGGT TACGGCACCA TCGATGGCCG TAAGGTCTGT GTGTTCTCCC AGGACGGCGC 
TGTATTCGGT GGCGCTTTGG GTGAAGTTTA TGGTGAAAAG ATCGTTAAGG TTATGGATCT 
TGCGATCAAG ACCGGTGTGC CTTTGATCGG AATCAATGAG GGTGCTGGTG CGCGTATCCA 
GGAAGGTGTT GTGTCTCTGG GTCTGTACTC ACAGATTTTC TACCGCAACA CCCAGGCGTC 
TGGCGTTATC CCACAGATCT CTTTGATC ... 

&mtt : 2 

mm<D&Z : 543 

mm 

Met Thr lie Ser Ser Pro Leu He Asp Val Ala Asn Leu Pro Asp He 

15 10 15 

Asn Thr Thr Ala Gly Lys He Ala Asp Leu Lys Ala Arg Arg Ala Glu 
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20 



25 



30 



Ala His Phe Pro Met Gly Glu Lys Ala Val Glu Lys Val His Ala Ala 

35 40 45 

Gly Arg Leu Thr Ala Arg Glu Arg Leu Asp Tyr Leu Leu Asp Glu Gly 

50 55 60 

Ser Phe lie Glu Thr Asp Gin Leu Ala Arg His Arg Thr Thr Ala Phe 
65 70 75 80 

Gly Leu Gly Ala Lys Arg Pro Ala Thr Asp Gly He Val Thr Gly Trp 

85 90 95 

Gly Thr He Asp Gly Arg Glu Val Cys He Phe Ser Gin Asp Gly Thr 

100 105 ' ^ 110 

Val Phe Gly Gly Ala Leu Gly Glu Val Tyr Gly Glu Lys Met lie Lys 

115 120 125 

He Met Glu Leu Ala He Asp Thr Gly Arg Pro Leu He Gly Leu Tyr 

130 135 140 

Glu Gly Ala Gly Ala Arg He Gin Asp Gly Ala Val Ser Leu Asp Phe 
145 150 155 160 

He Ser Gin Thr Phe Tyr Gin Asn He Gin Ala Ser Gly Val He Pro 

165 170 175 

Gin He Ser Val He Met Gly Ala Cys Ala Gly Gly Asn Ala Tyr Gly 

180 185 190 

Pro Ala Leu Thr Asp Phe Val Val Met Val Asp Lys Thr Ser Lys Met 

195 200 205 

Phe Val Thr Gly Pro Asp Val He Lys Thr Val Thr Gly Glu Glu He 

210 215 220 

Thr Gin Glu Glu Leu Gly Gly Ala Thr Thr His Met Val Thr Ala Gly 
225 230 235 240 

Asn Ser His Tyr Thr Ala Ala Thr Asp Glu Glu Ala Leu Asp Trp Val 



245 



250 



255 
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Gin Asp Leu Val Ser Phe Leu Pro Ser Asn Asn Arg Ser Tyr Thr Pro 

260 265 270 

Leu Glu Asp Phe Asp Glu GLu Glu Gly Gly Val Glu Glu Asn lie Thr 

275 280 285 

Ala Asp Asp Leu Lys Leu Asp Glu He He Pro Asp Ser Ala Thr Val 

290 295 300 

Pro Tyr Asp Val Arg Asp Val He Glu Cys Leu Thr Asp Asp Gly Glu 
305 310 315 320 

Tyr Leu Glu lie Gin Ala Asp Arg Ala Glu Asn Val Val He Ala Phe 

325 330 335 

Gly Arg He Glu Gly Gin Ser Val Gly Phe Val Ala Asn Gin Pro Thr 

340 345 350 

Gin Phe Ala Gly Cys Leu Asp He Asp Ser Ser Glu Lys Ala Ala Arg 

355 360 365 

Phe Val Arg Thr Cys Asp Ala Phe Asn He Pro He Val Met Leu Val 

370 375 380 

Asp Val Pro Gly Phe Leu Pro Gly Ala Gly Gin Glu Tyr Gly Gly He 
385 390 395 400 

Leu Arg Arg Gly Ala Lys Leu Leu Tyr Ala Tyr Gly Glu Ala Thr Val 

405 410 415 

Pro Lys He Thr Val Thr Met Arg Lys Ala Tyr Gly Gly Ala Tyr Cys 

420 425 430 

Val Met Gly Ser Lys Gly Leu Gly Ser Asp He Asn Leu Ala Trp Pro 

435 440 445 

Thr Ala Gin He Ala Val Met Gly Ala Ala Gly Ala Val Gly Phe He 

450 455 460 

Tyr Arg Lys Glu Leu Met Ala Ala Asp Ala Lys Gly Leu Asp Thr Val 
465 470 475 480 

Ala Leu Ala Lys Ser Phe Glu Arg Glu Tyr Glu Asp His Met Leu Asn 
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485 490 495 

Pro Tyr His Ala Ala Glu Arg Gly Leu He Asp Ala Val He Leu Pro 

500 505 510 

Ser Glu Thr Arg Gly Gin He Ser Arg Asn Leu Arg Leu Leu Lys His 

515 520 525 

Lys Asn Val Thr Arg Pro Ala Arg Lys His Gly Asn Met Pro Leu 
530 535 540 



( 
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Met Ttr Ala Ala GIp Tbr Lys Pro Asp Leo Tbr Tbr Thr Ala Cly Lys 

IS 10 15 

Leo Ser Asp Leo Arg Ser Arg Leu Ala Glo Ala Glo Ala Pro Het Gly 

20 25 30 

Glu Ala Tbr Val Glu Lys Yal His Ala Ala Gly Arg Lys Tar Ata Arg 

35 40 45 

Glu Arg He Glo Tyr Leu Leu Asp Chi Gly Ser Phe Val Glo lie Asp 

50 55 60 

Ala Leo Ala Arg His Arg Ser Lys Asn Phe Cly Leu Asp Ala Lyj Arg 
65 70 75 80 



Gin Ala Ala Tar Gin Gly Lys Asp Val Ala Glu Val K<1 Lys Gly Tyr 
465 470 475 480 

Glo Glo Glo Tyr Glu Glu Tor Leo Val Am Pro Tyr Vat Ala AU Glo 

48S 490 495 

Aig Gly Lao Val A»p Ala Val lit Pro Pro Ser Glu Tar Arg Gly Glo 

500 505 510 

lie lie Gin Gly Leu Arg Leo Len Asp Arg Lys Val Vil ase Val Pro 

515 520 525 

Ala Ly» Lys His Cly Aso Me Pro Leu 
830 535 



